In recent years, multilateralism has faced significant challenges. The rise of populist sentiment in western countries, trade wars and now slowing economic growth have undermined trust in multilateral institutions including those of a plurilateral summit form. The Group of Twenty (G20) often faces criticism for its ineffective problem-solving and members' poor compliance with their summit commitments. Yet evidence from the G20 Research Group shows that G20 members do comply solidly with the commitments they make at one summit before the next one takes place. Some summits and subjects have secured higher compliance than others. Understanding what causes compliance and how it can be improved is essential for improving G20 effectiveness, credibility and even its future. This study offers an exploratory quantitative analysis of performance at G20 summits. It relies on established conceptual frameworks and presents a descriptive inferential argument. Compliance coincides with, and thus might be improved by, making more summit commitments, holding ministerial meetings and using specific catalysts in the commitments, given the prevailing reciprocity in compliance among members rather than a single dominant actor such as the U.S. or China setting the pace.
Introduction
The Group of Twenty (G20) is often seen as ineffective in solving global policy challenges and is criticized for its members' poor compliance with their summit commitments. However, some summits have been more successful than others and commitments on some subjects secured higher compliance than others. Understanding the causes of this variation in compliance with commitments is essential to improving the effectiveness of the G20 as an informal global sum mit institution. There is now an extensive literature on compliance with the commitments made at the older, smaller Group of Seven (G7) summits [Kirton, Larionova, 2018a ] but very little is known about G20 summits Kirton, Larionova, 2018a; .
This article explores the causes of compliance with commitments made at the 12 G20 summits from Washington in 2008 to Hamburg in 2017. The causes of compliance are complex and can be found at both the international level and domestically within member governments. Individual countries' compliance may well be caused by the members' individual priorities or interests, even if these are at times elusive and rapidly changing. However, as the high profile G20 summits have a broad agenda and as their commitments are based on the consensus of all members, it can be assumed that each country sees these commitments as part of their priori ties for their international and domestic policy, at least to an acceptable degree. Indeed, when a country does not, it explicitly does not accept the commitment, as seen most recently with the U.S. withdrawal from the climate change commitments resulting in the production by the G20 of a subset of commitments that bound only the U.S. or the other 19 members. It is certainly possible that a country's priorities change over the course of the summit year after its leader agreed to them. But while changing international and domestic political environments pose a challenge to understanding the causes of compliance, an analytical foundation can be laid using this collective acceptance assumption.
This study, based on the consensus collective acceptance assumption about members' pri orities, focuses on the complianceenhancing accountability measures that are under the direct control of leaders, are relatively inexpensive to use and have been used before [Kirton, Lari onova, 2018a . The leading accountability measures are: the catalysts contained in the text of the commitment; companion commitments made at the same summit; iteration by lead ers from their previous summits; ministerial meeting reinforcement; official body support; civil society participation; autonomous assessment; surrounding summit support; reinforcement by multilateral organizations; and enforcement sanctions and support [Kirton, Larionova, 2018a . This study explores three of the most promising accountability measures: companion commitments, ministerial reinforcement and catalysts. It analyzes the relationship between the number of companion commitments, ministerial meetings and specific catalysts in each sum mit period and the compliance with their commitments. It also considers the effect of the dy namics of hegemony, reciprocity and component clubs on G20 compliance. The argument is based on an exploratory quantitative analysis which does not isolate the causal effect of each accountability measure. This study thus provides a theoretical framework that makes it possible to draw descriptive logical inferences.
Theory
Countries' compliance with their international commitments has long been a central concern of scholars and practitioners of international relations and foreign policy. Realists claim that in ternational institutions and regimes are shaped and reinforced by the dominance of a hegemon. They suggest that the weak comply and the strong do not. Liberal institutionalists claim that international institutions create a platform for cooperation thus eliminating conflicts and mis understanding between members . G20 summits help leaders to overcome their differences and to come to a consensus, thus producing reciprocal compliance. Constructivists emphasize how institutions provide the channels for communication that allow states to reconstruct their interests in ways that conform to the consensus of the club [Wendt, 2012] .
These theoretical assumptions form the foundation for the models that aim to explain G7 and G20 performance. Scholars focusing on summit performance critically depend on how compliance works. They assume that collective decisions or commitments do make a difference by being complied with relatively reliably and quickly after the summit ends. Compliance can even cause commitment, as countries are more likely to make commitments in the first place if they know others will comply rather than defect from or abandon the group . Those seeking to reform the summit process often claim a secretariat is needed for implementation and monitoring .
Regarding commitments made at soft law, plurilateral summit institutions, the pioneering work of G. von Furstenberg and J. Daniels [1992] on the G7 found positive, if weak, compliance. They speculated that the key causes were a member's relative capability and domestic presi dential or parliamentary political system. Q. later looked at the defection dynamics arising from interstate interactions in an anarchic, competitive system. He found that defection by one member was likely to breed defection by others and thus lower compliance overall. His argument was based on realist assumptions but added the liberal institutionalists' institutional iteration or game theorists' repeated games. J. emphasized informal international institutionalization. In contrast to the old multilateral organizations with entrenched bureaucra cies and pathologies, informal, plurilateral, leaderlevel bodies have the flexibility to integrate anything they want in any way they want and to make sure the resulting commitments are com plied with in the domestic hierarchy at home. E. thus developed a democratic institutionalist model highlighting the impact of two causes: a G7 ministerial meeting on the same subject as the commitment and the relative power of the responsible department with the members' government executive branch. also claims that state structure shapes compliance. He found that independent central banks "correlate positively with compliance on inflationcontrol commitments" and "some evidence that divided/coalition governments and uncertainty reduces compliance" [Ibid.]. R. offers a model of bureaucratic bargaining in which dominant coalitions of international and domestic actors create "win sets" to have the summit leaders agree to what the winning coalition wants. Yet those emphasizing individual agency suggest that compliance is controlled by the political will of the leaders who craft their commitments in a way that they want .
Work led by J. Kirton and M. Larionova [Kirton, Larionova, 2018a] then tested many other causal candidates at several levels of analysis and found some that had specific compli anceimproving or inhibiting impacts. This study extends these analyses to the summit of the new, more diverse and larger G20 to see if the most promising G7 compliance causes and ac countability measures apply to G20 compliance and the compliance of its members belonging to the component clubs of the G7 and the BRICS grouping of Brazil, Russia, India, China and South Africa.
Commitment Volume
This study hypothesizes that the number of companion commitments is positively cor related with compliance. There are several plausible theories that may lead to this statistical re lationship. First, a higher number of commitments may indicate or provoke a sense of urgency and importance at the summit among national leaders, pushing them to comply more after wards. Second, as companion commitments within each issue area are interrelated, comply ing with one commitment may create a positive spillover effect encouraging compliance with the other commitments. Finally, a higher number of commitments may enhance compliance because isolated, individual commitments are narrowly defined and provide specific require ments and directions for the leaders. At the same time, if leaders face too many competing goals and commitments at the same time they may be forced to concentrate only on the most pressing issue which may lead to lower compliance overall.
Ministerial Meetings
The second hypothesis, tested at both the summit and the commitment level, is that more ministerial meetings held during a summit year will enhance summit compliance. The ministers responsible for the specific policy area who meet before, during or after the summit perhaps implement and monitor compliance with the corresponding commitments or craft the commit ments in a way that they know they will be able to comply with before the next summit . Denser networks resulting from frequent ministerial meetings may also lead to more information sharing and policy coordination. A.M. Slaughter argues that "the simple fact of a meeting drives a desire to have some notable outcome" [cited in . This implies that more meetings between summits will create more opportunities for ministers to coordinate policy and thus comply with the commitments .
Catalysts
The third hypothesis is that the presence of a particular catalyst in a commitment increas es compliance with it. Catalysts are specific words or directions embedded into commitments by leaders with the purpose of enhancing compliance . Catalysts provide guidance about how to comply with the precise, futureoriented, politically obligatory commitment. Some catalysts inhibit compliance and should be avoided ]. An earlier study by assessed the effect of catalysts on compliance in the nine G20 summits. She found that the average compliance for commitments containing cata lysts was lower than for those without catalysts . Even though most individual catalysts had a negative impact on compliance, selfaccounta bility measures and timelines embedded into a commitment tended to improve compliance [Ibid.]. Evidence from G7/8 summits suggested that compliance tended to increase with use of catalysts such as a oneyear timetable, core international organizations and priority placement; compliance tended to decrease when commitments include reference to another international organization, a multiyear timetable or a reference in a nonfinance/development commitment to a G7 finance ministerial meeting and international law .
Hegemony, Reciprocity or Component Clubs
The second part of this study addresses the compliance effects of the hegemony, reciproc ity and component clubs within the G20. According to the theory of hegemonic stability, the most powerful countries influence the actions of the weaker countries . In the post1945 liberal order, the United States had ultimate economic and political power and pre dominantly shaped international institutions . Today, the power of the U.S. has declined but may still influence the agenda of, and cooperation in, the G20. Recently, China has experienced tremendous economic growth and may become a new superpower and new po tential hegemonic leader, in particular among the emerging economies. In the G20, the "follow the leader" variant of the hegemony hypothesis predicts that when the United States or China complies at a particular level, all others will also comply. The bihegemony hypothesis predicts that when both the United States and China comply, other countries react to their joint power and comply at about their level.
An alternative theory is that of reciprocal compliance. It hypothesizes that any member, not only the most powerful, can influence compliance. Institutionalist theories claim that the success of informal institutions such as the G7/8 and the G20 is a product of cooperation and reciprocity, not coercion or free riding . B. Cormier [2018] found that the G7/8 summit indeed acted as a reciprocal group -each member's compliance was similar to that of other members, while U.S. compliance correlated the least to the compliance of the other G7 members.
Methods

Data
At the 12 G20 summits from Washington in 2008 to Hamburg in 2017, G20 leaders made a total of 2,398 commitments. Over 10% (243) were assessed for compliance by the G20 Re search Group and the Center for International Institutions Research. Compliance is assessed on a threepoint scale: noncompliance (-1), partial compliance (0) and full compliance (+1). Overall compliance with the 243 assessed G20 commitments averaged 71.5% (or +0.43 on the scientific scale).
Statistical Analyses
First, this study examined how the number of commitments made at each summit corre lated with the members' subsequent compliance with them (see Appendix A). The correlation coefficients between the number of commitments and average compliance with the assessed commitments were estimated for overall summit compliance, countryspecific compliance and subjectspecific compliance.
Second, this study calculated the correlations between the number of ministerial meetings held in the same summit period and compliance with the commitments made at that period's summit. The relationship between the ministerial meetings and subjectspecific compliance was tested for six issue areas: food and agriculture, labour and employment, macroeconomic policy, financial regulation, trade and energy. Correlations between the number of ministerial meetings and the number of commitments were also considered.
Third, the compliance impact of the catalysts contained in each commitment was as sessed. Of the 22 known catalysts, only 18 were found in the 243 commitments that had been assessed for compliance. The catalysts "past reference to ministerial," "international organi zation accountability request," "surveillance" and "international organizations surveillance" were not included in any of the 243 commitments. The distribution of the included catalysts was as follows: 108 commitments contained no catalysts; 76 commitments contained one cata lyst; 41 commitments contained two catalysts; nine commitments contained three catalysts; five commitments contained four catalysts; two commitments contained five catalysts; and two commitments contained six catalysts. The statistical significance of each catalyst was initially considered in isolation with a ttest (see Appendix C1). Then, ordinary least squares (OLS) regression was used to estimate the impact of the catalysts on compliance. To avoid overfitting, the best fit model was identified using adjusted Rsquared and AIC criteria. It included five catalysts: multiyear timetable, selfmonitoring, other international organization, ministers and country or region.
To test for ministerial reinforcement at the commitment level, the dummy variable "min isterial meeting" was added to the OLS model, indicating whether a presummit ministerial meeting on a subject corresponding to that of the commitment was held in that summit period.
The countryspecific compliance effects of the catalysts were then estimated with an or dinal logistic regression model. Compliance was measured on a threepoint scale. The results report the change in the predicted likelihood of full compliance (+1) in the presence of each catalyst that was statistically significant.
To find evidence for either hegemonic or reciprocally driven compliance, this study ob served the trends in compliance correlations among G20 members. The correlations were cal culated for each pair of countries. The total number of pairs between members was 190 (see Appendix F).
Then the effects of hegemony, reciprocity and component clubs within the G20 were tested in the context of the effects of the similarity in growth of gross domestic product (GDP) and the democracy level of each member. In the OLS regression model each observation was a correlation of the compliance of a pair of countries. The number of observations was 190, equal to the number of unique pairs of countries. The following variables were included in the regression model.
Internal Economic Factors
First, to test if similarity in economic growth was a significant cause of similar compli ance, a GDP growth measure for each country in a given summit year was used. Overall, higher economic growth does not result in higher compliance with commitments. Yet having similar GDP growth may lead countries to comply with the same commitments. For example, when growth is higher it may be easier to reduce fiscal deficits or unemployment and thus comply with commitments to do so. Using World Bank GDP growth data, the correlations of each member's GDP growth with every other member were estimated [World Bank, 2018] . The con tinuous variable of "GDP correlations" was used in the model.
Internal Political Factors
Second, democratic governments might comply with the same commitments as other democratic governments, whereas nondemocratic governments might comply with the same commitments as other nondemocratic governments. To approximate political similarity the Freedom House Democracy Index was used [Freedom . The variable "Demo cracy" for the freedom index was equal to 1 if both countries were free/notfree and was equal 0 if countries had different scores in a given year.
Component Clubs
Being a member of other international institutions such as the G7, BRICS or European Union (EU) may explain the similarity in G20 members' compliance with their G20 commit ments. Leaders and ministers of the G7 and BRICS meet plurilaterally more often than lead ers and ministers of the remaining G20 members. As noted before, this may result in stronger international networks and cooperation and even lead to coordination of their G20 commit ment production and compliance. To test if membership in the G7, BRICS or EU determined similarity in compliance, three dummy variables were used to indicate the correlations within the G7, BRICS and EU. That is, if a compliance correlation corresponded to a pair of coun tries that were both members of the G7 (including the EU), the variable "G7" would be equal to 1, and to 0 in all other cases. Similarly, "BRICS" and "EU" variables were equal to 1 when correlations corresponded to pairs of countries that were both members of these groups. EU countries included France, Italy, Germany, the UK and the EU.
Hegemonic Leader
To test if hegemony has an impact in this model, two binary variables were included to indicate the correlations of G20 members' compliance with that of the U.S. and China. These variables divided the observations into two groups to test if compliance of the members was more similar to the compliance of the U.S. or China than to the compliance of the remaining countries. The variable "USA" was equal to 1 for compliance correlations of the U.S. with each other G20 member, and 0 for the remaining cases. Similarly, the variable "China" was equal to 1 for the compliance correlations of China with each other G20 member, and 0 in the remain ing cases. If there is evidence of the hegemonic power and thus leadership of either one of these most powerful countries, the correlations of compliance will be higher for members' correla tions with these two states than for all other correlations.
The regression equation was:
The effect of the "G2" bihegemony compliance on each member's compliance was test ed using ordinal logistic regression models. An interaction term was added to the model to test if the joint compliance or noncompliance of the G2 had a significant effect on the compliance of each other member. For simplicity in interpretation, the compliance scores of the U.S. and China were converted from the threepoint scale to a dummy variable equal to 1 if compliance was +1, and equal to 0 if it was -1 or 0. A total of 18 regression equations, one for each of the remaining G20 members, were used:
. The reported results are the changes in the probabilities that a country fully complies given that China fully complied, the U.S. fully complied and both China and the U.S. fully complied.
Results
Number of Commitments at Summit for Overall Compliance
The average number of commitments made at each of the 12 G20 summits was 200. The average compliance of members with the assessed commitments made at summits with fewer than 200 commitments was 6% lower at 68.5% (+0.37) than the average compliance for sum mits with more than 200 commitments at 75% (+0.50). Sixteen of the 20 members had higher compliance when the number of commitments went up. However, due to the small sample size, this relationship was statistically significant only for Canada, India and the EU. South Africa, Turkey, the UK and the U.S. were the exceptions to this trend, with their lower compliance corresponding to a higher number of commitments. There was thus a weak positive relation ship between the number of commitments and the average compliance with the assessed ones. However, the limited sample size of 12 summits does not allow one to isolate with confidence the causal impact on compliance of the number of commitments.
Number of Commitments at Summit for Subject-Specific Compliance
The relationship between the number of commitments on a specific subject at a summit and the average compliance of members with the assessed commitments on that subject differed from one subject to another. On energy, there was a strong, positive, statistically significant relationship, suggesting that more commitments may lead to higher compliance. The correla tion coefficient was equal to +0.61. On agriculture, labour, trade, macroeconomic policy and financial regulation commitments no statistically significant effect was found (see Appendix B).
Number of Ministerial Meetings Before and After Summit for Overall Compliance
There was a positive relationship between the number of meetings of finance ministers and central bank governors before the summit and the average compliance with the summit commitments overall. Moreover, a higher total number of ministerial meetings responsible for all policy areas held before the summit also led to improved compliance (see Appendix A). In particular, Argentina, India and Mexico tended to improve compliance the most in response to presummit ministerial meetings. In contrast, the UK's compliance decreased when the num ber of ministerial meetings increased.
To estimate the relationship for the ministerial meetings held after the summit, each min isterial meeting was lagged by one year so that it was paired with the summit held the year before. The positive effect of ministerial meetings on compliance did not hold for the meetings held after the summit. This may imply that ministers enhance compliance by crafting com mitments that are easy to comply with in advance and not by enhancing compliance through following up on their progress. However, the above estimate should be treated with caution because most of these meetings were officially associated with the next summit year and its new summit host and should not be treated as meetings to follow up the previous summit. Moreover, with the sample size of 12 summits, the varying time of the year in which each was held and the varying interval between them, it is too early to conclude that the ministerial institutions play a significant role in enhancing compliance.
Ministerial Meetings Before Summit for Number of Subject-Specific Commitments
There was a strong, positive, significant relationship between the number of ministerial meetings held before the summit and the number of commitments made at the summit. The correlation coefficient is equal to +0.62 and is significant at 5%. The number of meetings of finance ministers and central bank governors in each summit year was positively correlated with the number of macroeconomic commitments at that summit. This relationship is statisti cally significant and the correlation coefficient is equal to +0.61. However, a higher number of meetings of finance ministers and central bank governors did not influence the number of com mitments made on financial regulation which could be prepared within the more specifically focused Financial Stability Forum or Board. Perhaps this result is driven by the fact that other actors are responsible for financial regulation within countries, whereas finance ministers and central bank governors are directly responsible for macroeconomic policy. Labour ministerial meetings tended to have a significant effect on the number of labour commitments made at each summit; the correlation coefficient is +0.67 and is significant at 5%. Energy, trade and agricultural ministerial meetings did not have a significant effect on the number of summit commitments made on each of these subjects (see Appendix B).
Ministerial Meetings Before Summit for Subject-Specific Compliance
Analysis by subject calls into question the previous finding that more ministerial meetings tend to enhance compliance. But energy compliance was lower for summits when energy min isterial meetings were held. Trade ministerial meetings did tend to have a weak positive effect on compliance. There is no statistically significant relationship in food and agriculture, labour and employment, macroeconomic or financial regulation compliance (see Appendix B). The sample sizes for subjectspecific compliance are small. Therefore, these results are insufficient to draw a definitive, as distinct from a suggestive, conclusion about the role of ministerial meet ings in enhancing compliance.
Catalysts in Commitments
This section reports the impact of the substantive compliance catalysts that were embed ded in the commitments and are thought to either improve or hinder compliance [Kirton, Lari onova, 2018b] . Overall, the average compliance with commitments containing at least one cata lyst was lower than compliance with commitments without catalysts. Compliance was equal to 77% (0.53) for commitments without catalysts, 69% (0.39) for commitments with one catalyst, 68% (0.36) with two catalysts, 66% (0.32) with three catalysts, 64% (0.28) with four catalysts, 69% (0.38) with five catalysts and 50% (0.00) with six catalysts (see Appendix C2). A "shotgun approach" of including many different catalysts in a commitment thus does not work if enhanc ing compliance is the goal.
Regarding specific catalysts, a correlation analysis showed that in isolation most catalysts had no statistically significant effect on compliance. Reference to ministers was the only sta tistically significant catalyst that enhanced compliance. Lowering compliance were multiyear timetables, requests for selfmonitoring, a reference to other international organizations and regional organizations and a reference to a specific country or region (see Appendix C1).
References to ministers responsible for a specific issue increased compliance by 23% (0.46). In sharp contrast, the presence of multiyear timetable in a commitment lowered com pliance by 7.3% (0.15 points). A reference to another international organization lowered com pliance by 21% (0.42). A reference to a specific country or region lowered compliance by 17% (0.34). A reference to selfmonitoring lowered compliance by 20% (0.41). This model explains only 10% of the variation in compliance, meaning that there are other significant factors that affect compliance (see Appendix D).
The results of a multiple regression with compliance catalysts and a dummy variable in dicating that a presummit ministerial meeting was held show that the presence of at least one ministerial meeting before the summit enhanced compliance by 9% (0.18 points). This regres sion added an additional 5% to the explanatory power of the previous model (see Appendix D) .
The effect of catalysts on compliance varied by country (see Appendix E). Ordinal logis tic regression predicted only two cases with significant positive effects. The ministerreference catalyst increased the probability that Brazil would fully comply by 47%. The targets catalyst increased the probability that Italy would fully comply by 15%.
There were far more cases with significant negative effects. Numeric targets embedded in commitments reduced the probability that Argentina would fully comply by 28%. A refer ence to a specified agent decreased Canada's likelihood of full compliance by 22%, India's by 22% and Saudi Arabia's by 16%. Multiyear timetables decreased Germany's likelihood of full compliance by 21%, India's by 22%, Italy's by 8%, Turkey's by 25%, the United States' by 26% and the EU's by 14%. A reference to selfmonitoring decreased Germany's likelihood of full compliance by 46% and the UK's by 37%. A reference to other international organizations low ered Germany's likelihood of full compliance by 36%. A reference to moneymobilized lowered India's likelihood of full compliance by 39%. A reference to international law lowered India's likelihood by 27%. A reference to the private sector decreased Mexico's probability of full com pliance by 33%. Oneyear timetables decreased the EU's likelihood of full compliance by 23% (see Appendix E). Overall, commitments that did not contain any catalysts performed better. Multiyear timetables tended to be the most common inhibitor.
In all, it seems that compliance increases when members are given greater freedom about how, how much and when they will comply. Catalystfree commitments work best to improve compliance.
Hegemony, Reciprocity and Component Clubs
Does any G20 member's compliance affect the other members' compliance? This sec tion reports the trends in compliance correlations among the G20 members. The results tend to confirm the reciprocity hypothesis. They show particularly strong similarity among the G7 and BRICS members' compliance with one another. The average correlation for all countries' compliance is +0.30. This indicates a positive but weak relationship among all countries' com pliance performances. The average correlation of the United States' compliance with other countries is only +0.27. This means that it is unlikely that the U.S. influenced other countries' compliance in either a positive or a negative way. The average correlation of China's compli ance with other countries is +0.33. This is only slightly greater than the average of all countries and that of the United States. Therefore, it does not seem that China is a hegemonic leader in the G20, in either a positive beneficent way (by bearing a greater share of the compliance bur den) or a negative, coercive way (by counting on others to comply while it takes a "free ride").
In the case of component clubs, G7 countries' compliance scores (including the EU) are substantially correlated with one another. Their average compliance correlation is +0.37. Yet the United States' compliance with other G7 countries is correlated the lowest compared to other members, so the hypothesis of the hegemonic power of the U.S. is not supported even with its smaller, likeminded, democratic G7 club.
Within the G7, the EU countries' (France, Germany, Italy, the UK, the EU) compliance correlation is +0.40. This is significantly higher than the +0.30 for all G20 countries. The hard law, semisupranational, regional EU with its large secretariat and frequent summit meetings seems to help its members comply in the bigger, broader, more diverse, global G20.
The BRIC (South Africa excluded) countries have substantial correlations with one an other. Their average correlation is equal to +0.39. BRICS' average correlation is +0.35. South Africa's compliance is not very well correlated with any other country's compliance. Its highest correlations are +0.37 with Mexico and +0.31 with China. The BRICS countries have lower than average correlations with the G7 countries, at +0.23. South Africa's correlation with G7 countries is +0.21, Brazil's is +0.22, China's is +0.30, India's is +0.19 and Russia's is +0.22. BRICS' practice of holding an intersessional summit hours before the G20 meeting at the sum mit site seems to impact compliance of BRICS members in the larger G20 group.
The correlation analysis suggests that the compliance of individual members within the G20 was determined by their membership in other smaller clubs, notably the G7, BRICS and above all the EU. Possibly, governments that are more interconnected, share common values of democracy and are highly interdependent (as G7 and EU members are) follow one another in their G20 compliance. Another plausible explanation for this finding is the homogeneity of the G7, BRICS and EU members as opposed to the heterogeneity of G20 members. The G7, EU and BRICS members have relatively similar economic and political structures. For example, G7 members have experienced relatively low economic growth, have high GDP per capita, and are stable democracies. BRICS countries have experienced higher economic growth on aver age, have lower GDP per capita, and China and Russia have nondemocratic regimes. There fore, it may be easier for each of these groups to comply with the same commitments because of the lower political and economic costs of implementing similar policies.
Hegemony, Reciprocity and Clubs Amidst Controls
Is the similarity in compliance driven by internal structural factors of members or by exter nal international factors such as being members of the G7, the BRICS or the EU?
The results of the regression model with the control variables of GDP growth and democ racy levels further disconfirm the hegemonic leader hypothesis. G20 members have significant ly lower compliance correlations with the U.S. than with the other members. Each member's compliance similarity with China is not significantly different from its compliance similarity with other members. Therefore, this model confirms that the G20 acts as a reciprocal group. However, the correlations among EU members and BRICS members stand out. The compli ance of these groups' members is more aligned than the overall reciprocal relationship in the G20. Moreover, these two groups do not comply together. They comply highly with different commitments. The above model suggests that the causes of the similarity in members' compli ance are related to the external international factors of small club membership rather than the internal differences in members' economic or political structures. A potential explanation for higher compliance similarity within clubs may be that members of the G7 and BRICS now meet more often or at more regular intervals than the G20 as a whole, resulting in stronger net works of national leaders to foster cooperation. In addition, these two groups may compete in the G20 for influence on the global stage and to advance their different versions of world order.
Democracies have higher compliance than nondemocratic governments. Yet the latter often comply with the same commitments as democratic governments and the governments with the same democracy score often comply with different ones. This variable may not be a good approximation for internal political systems because most governments in the G20 are democratic. Only China, Saudi Arabia and now Russia and Turkey are not. A better approxi mation for political similarity may be defining governments' political ideology on a rightwing to leftwing scale. Another limitation of this model is the fact that there may be other significant structural factors that have not been taken into account. For example, in trade commitments, the balance of trade may be a significant determinant of compliance. For climate change com mitments, a country's dependence on fossil fuels may be important.
G2 Hypothesis
In isolation, neither the U.S. nor China appears to exercise hegemonic power on compli ance in the G20. Yet while the rest of the G20 is not influenced by only one alone, they may be influenced by the two together. The ordinal logistic regression predicted the probabilities of each country to fully comply in three scenarios.
If Only the United States Complied
When the U.S. complied, Canada's likelihood to fully comply increased by 14% from 74% to 88%. India's increased by 13% from 50% to 63%. Compliance by the U.S. had no significant effect on any other countries' compliance.
If Only China Complied
When China complied, three countries significantly increased their compliance. Canada's likelihood to fully comply increased by 18% from 74% overall to 92% when China fully com plied. India's increased by 22% from 50% to 72%. Indonesia's by increased by 16% from 41% to 57%.
Joint Effect
For most countryspecific effects, the "G2" interactive term was not significant in this model. When both China and the U.S. complied Russia's likelihood to fully comply increased by 24% from 46% to 70%. Turkey's increased by 22% from 38% to 60%.
Although there were a few cases where the U.S. and China had a significant effect on individual countries' compliance, their effects did not stand out among all other countries' ef fects on one another. The majority of the regression coefficients were positive, indicating that most countries comply together. Therefore, the hypothesis about joint G2 hegemonic leader ship is disconfirmed. The overall tendency of countries was to have reciprocal compliance, as described in the previous section. In its compliance, the G20 is a group of equals rather than one led by the U.S., China or both.
Conclusion
In sum, the number of commitments made at a summit tends to correlate with higher compli ance with them. The relationship is strong at the overall summit level, but subjectspecific ef fects are uncertain. This finding supports the hypothesis that more summit commitments lead to or reflect the leaders' recognition of the summit's importance, thus inducing them to dedi cate resources to comply. With the limited sample size of only 12 summits, and thus the inability to confidently isolate causal effect, more research is needed to confirm or refute the hypothesis about the role of the commitment volume.
At the summit level, although mixed evidence emerged elsewhere for the effect of the G20, more financial ministers and central bank governor meetings enhance compliance in all policy areas. At the commitment level, holding at least one presummit ministerial meeting corre sponding to a specific policy area in a summit year tended to significantly improve compliance. Moreover, the ministerreference catalyst was the only catalyst that improved compliance.
Embedding compliance catalysts into commitments largely hindered compliance. In par ticular, the catalysts of a multiyear timetable, selfmonitoring, a reference to other internation al organizations and a reference to a country or region were statistically significant compliance inhibitors. There was some variation in countryspecific effects that may reflect the differences in countries' priorities or capacities. Even though this study finds some strong evidence against the use of catalysts in the commitments, the results may differ for each specific subject area. For instance, A. Wang [2018] found that G20 performance in economic governance was improved when commitments with specific timetables and references to countries or regions were used in macroeconomic and microeconomic commitments.
Finally, members of the G20 operate as equals, as members of a reciprocal group. This disconfirms the hegemonic compliance hypothesis. Neither the U.S., nor China, nor both, tended to influence the compliance of the remaining members. Similarity in G20 compliance is particularly high among members of the EU, G7 and BRICS as component clubs. The causes of this similarity appear to be international factors of the membership in the smaller clubs rather than the similarity in their economic growth or levels of democracy.
This study thus adds insights to the emerging literature on the accountability measures that can improve compliance in the G20 ]. Yet the results rely on the member consensus, collective acceptance assumption that may not necessarily hold. The results also face the challenges of potential confounding factors. More research is needed on accountability measures and other potential causes of compliance. In particular, future studies should aim to isolate the causal impact of the known accountability measures.
There are also several possibilities for future research to explore how independently speci fied members' interests affect their compliance with G20 or other summits' commitments. First, researchers could test if partial commitments that explicitly exclude the U.S. from being bound by them are complied with more than those that equally bind all members. Second, future studies could account for the priorities a member set when it hosted a G20/G7/BRICS summit and assume that these priorities substantially endured in all the summits it attended. Third, future studies could test if summit compliance increased when a specific commitment issue was identified as an important issue in that member's national policy address presented prior to the summit (for example, the U.S. State of the Union address). Finally, a member's reaction to a commitment (initiate/support/acquiesce/oppose) in summit preparations and ne gotiations could be considered when such detailed evidence reliably exists. (1) Argentina 1.000
Appendix D Catalysts Effect on Compliance
OLS Regression Results
Standard errors in parentheses
(2) Australia 0.282 1.000
(3) Brazil Note. Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.
Appendix H Compliance Correlations OLS Model
Variables ( 
